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1. Title of Invention 

Method for Production of a 4 Ethylene Fluoride Resin Sheet 

2. Claim 

A method for production of a 4 ethylene fluoride resin sheet, characterized in that a 
glass cloth or metal mesh heat resistant woven cloth is laminated onto one surface of an 
unsintered 4 ethylene fluoride resin sheet that does not contain any mixture such as a 
lubricant; said 4 ethylene fluoride resin sheet is sintered at a pressured state; said sheet and 
said woven cloth are further fixed; by means of this/by applying an adhesive onto said woven 
cloth, it is possible to adhere said 4 ethylene fluoride resin sheet with other materials.^ 

3. Detail Description of the Invention 

This invention pertains to producing method for adhesive 4 ethylene fluoride resin 
sheets; 4 ethylene fluoride resin sheets that do not contain any mixture are laminated with heat 
resistant woven cloths; a sintering is applied to said laminated sheets at a pressured state; said 
sheets and said woven cloths are integrally flxed; by using exposed surfaces of said woven 
cloths, it is possible to adhere said sheets to desired materials. 



4 ethylene fluoride resin has excellent properties such as heat resistance, 
pharmaceutical resistance and electric performance. However, processing methods that are 
used for other types of resin cannot be used for said resin. 

The producing method of the present invention makes it possible to make the 
production of an adhesive 4 ethylene fluoride resin sheet easier and also of various types of 
molded articles which cannot be obtained by using prior art manufacturing methods. 

The production of said adhesive 4 ethylene fluoride resin sheet of the present invention 
is described; a contact angle of a liquid in relation to the surface of 4 ethylene fluoride resin 
is usually large, and the SP value thereof is also small; because of this, said resin hardly has 
an adhesiveness to other substances. For said reason, 4 ethylene fluoride resin is adhered by 
applying an adhesive after the surface has been activated by a discharging means in a polar 
substance atmosphere such as a metal Na liquid ammonium solution, steam or NH3. As for a 
mechanical adhesive method, a mixture of a 4 ethylene fluoride resin powder and a lubricant 
is rolled along with a woven cloth and metal meshes by using a roller; a resin sheet surface is 
projected to one surface; a sheet with exposed dots of the intersections of a woven cloth and 
metal meshes is formed onto the other surface; by using said dots, said sheet is adhered. 
However, when said method is used, the adhesion is insufflcient because said exposed sections 
are presented as dots; a reliable adhesion cannot be applied. 

A producing method of the present invention is extremely easily used in comparison 
with the method as described above; a 4 ethylene fluoride resin adhesive with a high reliability 
can be obtained. 

More speciflcally/a heat resistant woven cloth is rolled onto one surface of a 4 ethylene 



^fluoride resin sheet at an unsintered state, which is formed by a rolling means, a casting means 
or an impregnating means into a woven cloth and which does not contain any mixture; by 
applying a sintering b}^heating is applied at a pressured state^o as to integrate said sheet and 
said woven cloth; by means of this, said surface becomes 4 ethylene fluoride resin, and the 
other surface becomes a woven cloth^Said sheet can be easily adhered when it is adhered with 
other materials, by applying an adhesive onto the surface of said woven cloth. 

As for the unsintered sheet used in this application, a volatile mixture such as a 
lubricant or a surfactant is removed by a solvent extraction, a heating or a drying. As for the 
sheet, a reinforced sheet with a reinforcing material embedded can be also used, such as a 
glass fiber or metal meshes. 

As for a cloth used as the woven cloth, a plain weave cloth that can fix the resin sheet 
is preferably used; the thickness should be relatively thin at about 0.05 to 0.1 mm. The 
following woven cloths can be used as the materials: a glass fiber; a metal fiber; a heat 
resistant organic fiber. 

^In the process, a resin sheet and a cloth are laminated; said laminate is sintered at a 5 
to 10 Kg/cm^ at about 390 ""C. In order to prevent the warping and the bending of the sheet, 
said sheet is preferably gradually cooled after a sintering has been completed.^ 

As for said 4 ethylene fluoride resin sheet produced by using said producing method, 
resin enters the cloth texture by a pressure means; the resin and the cloth are mechanically 
fixed; a laminate sheet whose one surface exposes ethylene resin and whose other surface 
exposes a cloth surface is obtained. 

Said sheet has heat resistance, pharmaceutical resistance and a non-viscous property 



and can be easily adhered to the other materials; for said reasons, said sheet is used for various 
applications such as a facing of rubber belts and a lining of containers and pipes. 

[Embodiment] 

Polyflon Fine Powder (produced by Daikin Corporation), which is an unsintered 4 
ethylene fluoride resin powder, and a petroleum residue of about 20 parts are supplied into 
a sealed container; said components are mixed with each other. Said obtained mixture is 
extruded by using an extruder so as to obtain a strip at a 6 mm thickness and a 100 mm width. 
Said strip is rolled in the extruded direction and both extruded and vertical directions by using 
a calender roller, so as to obtain a sheet at a 0.1 mm thickness. While said sheet is immersed 
into a trichloro ethylene tank for 3 hours, said petroleum residue is extracted. 

Next, said sheet and Glass Cloth EH-0501 (produced by Nippon Garasu Seni 
Corporation) are laminated; said laminate is sintered^by a pressing means using a heat press] 
while it is gripped with an iron plate with a smooth surface. Said sintering is applied at 390 "^C 
at a 10 Kg/cm^ pressure for 10 minutes. By said means, a sheet whose one surface is made of 
a glass cloth surface and whose other surface is made of 4 ethylene fluoride resin is obtained. 

Unvolcanized neoprene rubber is laminated onto the glass cloth side of said sheet; the 
peeling strength of said rubber and 4 ethylene fluoride resin is tested by applying a pressure 
vulcanization; as a result, a strength at 4 to 5 Kg/cm is obtained. Epoxy resin is applied onto 
the glass cloth side of the sheet and then laminated with a copper foil; when the peeling 
strength of said laminate is tested, a strength at 7 to 8 Kg/cm is obtained. 

Translations Branch 



U.S. Patent and Trademark Office 
5/9/01 

Chisato Morohashi 



